Dynamic traffic through the recycling compartment couples the metal transporter Nramp2 (DMT1) with the transferrin receptor.
Nramp2 (natural resistance-associated macrophage protein 2, also called DMT1 and Slc11a2) is a proton-dependent cation transporter, which plays a central role in iron homeostasis. To study the subcellular distribution and dynamics of the transporter, we generated a construct encoding the long splice variant of Nramp2 (isoform II) tagged with the hemagglutinin epitope on a predicted extracellular loop. Cells stably transfected with this construct revealed the presence of Nramp2 in both the plasma membrane and in an endomembrane compartment. By labeling the exofacial epitope with a pH-sensitive fluorescent indicator, we were able to establish that this variant of Nramp2 resides in a vesicular compartment with an acidic lumen (pH 6.2) and that acidification was maintained by vacuolar-type ATPases. Dual labeling experiments identified this compartment as sorting and recycling endosomes. Kinetic studies by surface labeling with 125I-labeled antibodies established that the fraction of endomembrane Nramp2 was approximately equal to that on the cell surface. The two components are in dynamic equilibrium: surface transporters are internalized continuously via a clathrin and dynamin-dependent process, whereas endosomal Nramp2 is recycled to the plasmalemma by a phosphatidylinositol 3-kinase-dependent exocytic process. Depletion of cholesterol had no discernible effect on Nramp2 internalization, suggesting that rafts or caveolae are not essential. Because the pH at the cell surface and in endosomes differs by >or=1 unit, the rates of transport of Nramp2 at the surface and in endomembrane compartments will differ drastically. Their subcellular colocalization and parallel trafficking suggest that Nramp2 and transferrin receptors are functionally coupled to effect pH-dependent iron uptake across the endosomal membrane.